The hypothesis that the synchronization and coherence of body systems and of the body's electromagnetic fields may be an important organizing principle in the organism is presented. A summary of early insights on synchronization and coherence in the organism is followed by the presentation of recent findings in neurobiology and other disciplines on synchronization within and between physiological systems and on interpersonal synchronization and coherence in social psychology and social neurobiology. This leads to the consideration of the role of synchronization and coherence in the overall integration of physiological systems, in body-mind integration, and in a field model of consciousness. Finally, the possible importance of synchronization and coherence for the optimal functioning of the organism and for health is discussed, and the possible biophysical relevance of Antonovsky's concept of a "sense of coherence" as a state of complete integration of all systems of body and mind, of holistic and optimal functioning, and optimal regulatory capability corresponding to a coherent integrated state of the physiological systems, the body's electromagnetic fields, and consciousness, which is known in various cultural traditions of the world.
Introduction

1
The synchronization and coherence of body systems and of the body's electromagnetic fields (biofields) may be an important organizing principle in the organism, providing optimal functioning and coordination of body systems, as recent findings in neurobiology and other fields show. The same may be the case for social interaction and for the functioning of consciousness, including its higher functions and spirituality. In this paper I review some recent findings in physiology, neurobiology, and social psychology. I then present some hypotheses, speculations and suggestions for research. The paper aims at bringing a transdisciplinary, as well as a transcultural perspective to the biophotonic investigation of questions of health and consciousness.
Early Insights on Synchronization and Coherence
In 1882, the British neurologist John Hughlings Jackson (1835 Jackson ( -1911 postulated the motor cortex is an integrative cortical structure representing movements, not individual muscles (Jackson, 1931) .
In 1906, the British physiologist, Sir Charles Scott Sherrington (1857 Sherrington ( -1952 , insisted in his landmark work, The Integrative Action of the Nervous System, that the essential function of the nervous system was the coordination or integration of activities of the various parts of the organism (Sherrington, 1906) .
An important chapter in the understanding of neural integration was opened in 1931 when Edgar D. Adrian and Frederik J.J. Buytendijk suggested a central origin of respiratory rhythms in fish (Adrian & Buytendijk, 1931) . From 1935 onwards Paul Weiss proposed that the Central Nervous System is issuing rhythmic motor commands, without any necessary sensory feedback; his main evidence came from amphibian larvae (Weiss, 1941) . In 1939, the German physiologist Erich von Holst (1908 Holst ( -1962 discovered the existence of endogenous neural oscillators that coordinate the rhythmic activities of systems in the organism, and two principles governing this coordination, "absolute and relative coordination": (1) "Beharrungstendenz": the tendency of an oscillator to maintain a steady rhythm), leads to totally synchronized movements, i.e., states of "absolute coordination" (v. Holst, 1939) .
(2) "Magneteffekt": The effect that an oscillator exercises over another oscillator of different frequency so that it appears to magnetically draw and couple it to its own frequency (today "entrainment"). Von Holst defined the weak phase and frequency couplings of "relative coordination" as "concurrent nervous activities which function neither completely independently nor in a fixed mutual relation" ("sliding coordinations" with slowly drifting or sliding phases).
In 1949, the Canadian psychologist Donald O. Hebb (1904 Hebb ( -1985 proposed in his "cell assembly theory" that the cortical representations of objects, events, concepts and thoughts consist of stable, recurrent neuronal networks sustaining a coherent pattern of neural activity for durations of seconds. Hebb was a student of Karl Lashley (1890 Lashley ( -1958 who had already recognized the importance of a nonsensory control of behavior, and had introduced Lorente de No's concept of a "reverberatory circuit " (1933) to the neuropsychological community.
Some early papers on the coordination of the rhythmic functions in human physiology were published in the 1960's by the physiologist Gunter Hildebrandt (1924 Hildebrandt ( -1999 , one of the pioneers in the investigation of the physiology of self-healing and self-regulation, (Hildebrandt, 1967 (Hildebrandt, , 1969 .
In the late 1970's, Rainer Sinz, physiologist at the University of Leipzig, developed a farsighted concept of the "dynamical multioscillatory functional order of the organism" (Sinz, 1978 (Sinz, , 1980 . Based on the developments from Claude Bernards "internal environment" and Walter B. Cannon's "homeostasis" to Erich von Holst's centralnervous coordination and Werner Rudolf Hess' "functional organization of the autonomic nervous system" (Hess, 1948), Sinz proposed a dynamical systems theory of the organization of regulation, coordination, and oscillation in the organism, based on the functional unity of regulatory processes, functional coordination, and rhythmicity. It integrated the insights of the non-equilibrium thermodynamics of irreversible ordering processes (Ludwig von Bertalanffy, Ilya Prigogine, and others) with the knowledge on the hierarchical coordination of nonlinear regulatory and oscillatory systems in the organism. The spatial organization of the organism is correlated to the endogenous time structures arising from the nonlinear processes of regulation and oscillation of dissipative structures and their coordination at various levels of organization, which have been, according to Sinz, optimized by phylogenetic adaptation to the dominating environmental rhythms.
One of the pioneers of the most recent phase of the investigation of biological synchronization was the theoretical biologist Arthur Winfree who first combined the methods of nonlinear dynamics with those of statistical mechanics that deals with the collective behavior of big numbers of particles (Winfree, 1980 (Winfree, , 2002 (Strogatz, 1993; Strogatz, 2003) . Two other contemporary scientists working in the field are the biomathematicians Arkady Pikovsky (Pikovsky, 2002; Rosenblum, 2003 Rosenblum, , 2004 and J.A. Scott Kelso (Kelso, 2002) .
The work of the physical chemist Ilya Prigogine , Nobel laureate in Chemistry of 1977, certainly was one of the decisive contributions to the understanding of the coherence of living systems. Based on the model of pattern-forming, oscillating chemical reactions, so-called "dissipative structures" that exhibit cooperative behavior, sensitivity to small perturbations, and memory, he took up and elaborated upon Bertalanffy's proposal that biological systems are open systems far from thermodynamic equilibrium. When a continuous and sufficiently strong flow of energy is fed into a collection of disordered molecules, spontaneous order arises in them and is maintained as long as the inflow is kept up. Prigogine used the concept of coherence to characterize the mutual spatial alignment and the "collective", holistic behavior of a large number of particles. The physicist Hermann Haken has developed Prigogine's approach in his "Synergetics" which he also applied to the understanding of the coordination and coherence in living systems (e.g., Haken, 1991) . While Prigogine's and Haken's focus was on the coherent behavior of particles, the British theoretical physicist Herbert Froehlich (1905 Froehlich ( -1991 directed the attention to the electromagnetic interaction between these particles. In 1968, he published a fundamental paper which introduced the concept of coherence into biology (Froehlich, 1968) . He suggested that the non-equilibrium state caused by the continuous supply of energy should lead to long-range phase correlations (coupling forces) between particles leading to the establishment of a coherent order. Froehlich's concept of coherence corresponds in all essential points to Prigogine's dissipative structures, but in contrast to him Froehlich did not consider the molecular structure of the organism as most essential in the formation of coherence, but the electromagnetic field coupled to the molecules. Thus he laid the foundation for the coherent-field model of the organism which is at the basis of contemporary integrative biophysics (Bischof, 2003) .
Synchronization in Neurobiology
We will start by presenting some recent findings of neurobiology that support the view that synchronization and coherence may be the organizing principles in biology. Since a number of years, neuroscientists investigate the synchronization and coherence of various body systems. Here coherence is understood as synchronized interaction between rhythmically oscillating expressions of various systems (e.g., in the form of EEG, EMG, ECG), from which it is possible to conclude a synchronization of the systems.
Neurobiology classifies these phenomena into two groups, (1) auto-coherence (i.e., synchronization within a system), where we find, among others, neuronal coherence (synchronization between the neurons in different brain areas), muscular coherence (synchronization within muscles and among muscles), sympathetic coherence (synchronization within sympathetic nerve fibers), cardiac coherence, etc., and (2) crosscoherence (i.e., synchronization between different systems), comprising, among others, cortico-muscular coherence, cardio-respiratory synchronization, visuo-motor coherence, and heart-brain synchronization.
Neuronal Coherence and Binding
The subject of neuronal coherence appeared on the scene when in 1981, Christof von der Malsburg proposed, based on Hebb's hypothesis, that the cordination of the activity of neurons occurs when their spike activity is synchronized to within a few milliseconds to create a synchronously active cell assembly (Malsburg, 1981) . Synchronization would be dynamically modulated, so that a particular cell could belong to one cell assembly at one moment and to another the next moment. Malsburg also coined the term "cognitive binding" for this process. The concept became generally accepted when Nobelist Sir Francis Crick (1916 Crick ( -2004 and neuroscientist Christof Koch also suggested in 1990 that binding may be achieved by the synchronized oscillations of neuronal groups (Crick, 1990) .
The synchronization of neural firing may also be at the basis of the process of attention.
In attention, the brain selects certain stimuli or events to be preferably attended to. Research suggests that this selection may be achieved through the stronger synchronization of the neural firing in some neuron groups while it is decreased in other neuron groups (Niebur, 2002; Womelsdorf, 2007) .
Sympathetic coherence consists in a synchronization of the activity of sympathetic nerves leading to different muscles (Wallin, 1992; Chang, 1999) .
In muscular auto-coherence a synchronization between different motor units within a muscle and between different muscles takes place (Kilner, 2002; Semmler, 2002; Santello, 2004; Schnitzler, 2006) .
Cardiac coherence has recently found particular interest; it has been mainly investigated by the researchers of the Californian Heart Math Institute. They showed that when a person experiences positive feelings like love, care, appreciation and joy, the ECG power spectrum becomes coherent. Negative feelings like anger, worry, hostility or frustration create incoherent ECG patterns. Corresponding changes in the ECG (and EEG) can be seen when someone practices mental and emotional selfmanagement to transform negative emotions into positive ones (Tiller, 1996; McCraty, 2006) . Heart Rhythm Coherence is a stable, sine-wavelike pattern in the Heart Rate Variability (HRV) waveform, resulting from a large increase in the power of the low frequency (LF) band (around 0.1 Hz) and a decrease in power of the very low frequency (VLF) and high frequency (HF) bands (McCraty, 2006) .
In the cross-coherence group, a much investigated field is the cardio-respiratory synchronization between heart/circulation and breathing (Koepchen, 1986; Raschke, 1986; Koepchen; Niizeki, 1993; Schaefer, 1999; Cysarz, 2005) .
The cross-coherence variety of sympathetic coherence is the synchronization of the activity of sympathetic nerves leading to the end organs of different physiological systems (Kocsis, 1999; Potts, 1998; Kamiya, 2006) .
Visuo-motor coherence is the synchronization between the visual and the motor system (Childers, 1971; Classen, 1998) .
Another much investigated phenomenon is cortico-muscular coherence, i.e., the synchronization between motor cortex and musculature (Mima, 1999; Marsden, 2000) .
Like cardiac synchronization, the phenomenon of heart-brain synchronization has been mainly investigated by the Institute of Heart Math. It is the synchronization of the brain's alpha as well as beta and lower frequency rhythms to the cardiac cycle (Velden, 1975 , Wölk, 1987 , 1989 Song, 1998; McCraty, 1999; McCraty, 2003 McCraty, , 2004 McCraty, 2006) . According to the Institute of HeartMath researchers, "a state of optimal function, characterized by increased synchronization, harmony, and efficiency in the interactions within and among the physiological, cognitive, and emotional systems" (McCraty, 2006) can be achieved in sustained states of positive emotion (appreciation, love, happiness, compassion etc.) and relaxation, when the respiratory rhythm is lowered below 0.26 Hz. This state, which they call "psychophysiological coherence", is supposed to be a state of system-wide entrainment or resonance, when heart rate variability (HRV), blood pressure rhythm, and respiratory rhythms entrain and settle into a new oscillatory rhythm at what they believe is the "resonant frequency of the whole organism" (~0.1 Hz) (McCraty, 2006) .
Interactional Synchrony and Coherence
Our hypothesis seems to be confirmed by the fact that synchronization and coherence have not only been found to play an important role between systems within the organism, but also between individuals. More recently, neurobiological research has demonstrated the existence and importance of synchronization in nonverbal behavior, brainwaves, and other parameters in the interaction between different persons.
"Interactional synchrony", the synchronization of body motion, posture, facial expression, and speech patterns between two interacting persons, has been a subject of growing interest since the 1960's (Condon 1966; Bernieri, 1991; Proner, 2000; Bull, 2002; Gratier, 2003) . The synchronization of brainwaves between pairs of subjects in empathic connection equally has found increasing attention since it was first investigated in the 1960's (Duane, 1965; Grinberg-Zylberbaum, 1987; GrinbergZylberbaum, 1992; Wackerman, 2004; Standish, 2003; Standish, 2004) . Of particular interest is the finding of a transfer of evoked potentials at a distance between the two individuals, in spite of electromagnetic shielding by Faraday cages. A synchronization of the EEG waves of the patient with those of the healer was also observed in a number of scientific studies with healers and patients during the time in which "healing energy" was sent (Cade, 1989; Bearden, 1995; ) . Brain mapping studies during certain kinds of healing, such as "bioenergy transfer", also showed a synchronization of brainwaves (Fahrion, 1992) .
The Mirror Neuron System
We know today that the activity of "mirror neurons" is involved in the processes of empathy and interactional synchrony: seeing another do something, as well as imagining or remembering the same action, activates the same neural circuits in us as if we execute the action ourselves. Mirror neurons are also assumed to be involved in empathy and understanding another (Rizzolatti, 1988 (Rizzolatti, , 2004 Fabbri-Destro, 2008; Iacoboni, 2009) .
Psychophysiological
Coherence and Consciousness The question of psychophysiological coherence may also be highly relevant for the understanding of consciousness. Genuine system-wide integration, entrainment, synchronization, and coherence should not only include the physiological systems mentioned above (including the brain), but also consciousness which for this purpose may be conceptualized as a field with coherence properties, and should also take the organism's field dimension into consideration (see below). An important segment of the most recent efforts in consciousness research is based on the hypothesis that consciousness may have a fieldlike nature, and / or that fields may play a mediating role between consciousness and the biological organism (Bischof, 2003) . In the early 1970's for instance, Karl H. Pribram proposed that coherent holographic fields mediate between consciousness and neurological processes (Pribram, 1974) ; in the early 1990's a group of scientists proposed the "quantum neurodynamics" hypothesis, according to which brain processes are to be understood on the basis of quantum field theory and are based on quantum fields, or potentials (Pribram, 1993; Jibu, 1995) .
Meditation research has shown in more than 25 studies that the brain waves of all four brain areas synchronize and become more coherent during meditation, even in ordinary persons (Murphy, 1997) . In states of deep meditation as achieved by very experienced meditators, unusually high degrees of brainwave coherence have been observed (Lutz, 2004) .
The Coherence Definition of Consciousness
Christoph von der Malsburg (1981 Malsburg ( , 1997 ) has suggested defining consciousness as a brain state of a high level of coherence and integration between its subsystems and modalities. Already Alexander R. Luria had postulated that consciousness is not a faculty of a part of the brain, but a cooperative phenomenon of the whole brain (today, we probably must say: of the whole organism) (Luria, 1978) . Malsburg defines those brain states as conscious in which many modalities are functionally coupled to each other. The difference between different degrees of consciousness is one of degrees of coherence, order, or readiness to communicate or act. Subconscious states are defined as those in which many subsystems in the brain are not functional or not coherent with each other (states of reduced coupling, coherence, communication between subsystems).
The Field Dimension of Synchrony & Coherence
However, it mus be stressed that synchronization and coherence in the organism are not restricted to its solid material components. It has been demonstrated by many researchers worldwide that human cells, like those of all other living organisms, emit "ultraweak bioluminescence", or "biophotons" . The emission is highly coherent, therefore the emissions of the body cells are highly delocalized, can be trapped (stored) within the body for a long time, and cannot be assigned to any particular emitters (Bischof, 2003) . The particles and the fields of the organism must be considered as an indivisible whole.
Biophoton theory therefore conceptualizes organisms as biological lasers of optically coupled emitters and absorbers operating at the laser threshold (Popp, 1992) .
The solid part of the organism is coupled with a highly coherent, holographic biophoton field which is proposed to be the basis of communication on all levels of organization. The components of the organism are seen to be connected in such a way by phase relations that they are instantly informed about each other at all times. The biophoton field is also postulated to be the basis of memory and of the regulation of biochemical and morphogenetic processes.
On the basis of this model, the synchronization and coherence of the material systems in the organism is coupled to the coherence of the organism's fields. Material systems and fields form a seamless unity in the organism, and are coupled to each other by mutual feedbacks. If we consider the abovementioned "oscillator model of the organism" (Sinz, 1978) in the light of a such a field model of the organism, the human organism can be viewed as a highly complex resonating system of pulsating matter and oscillating fields coupled to each other by constantly changing synchronizations. Such "biofields" (Rubik, 2002) are now recognized as an important dimension of the human organism and human experience. They must be seen as "fields within fields", and therefore their interaction is important. The human biofield consists of innumerable partial fields that superpose in a complex way and determine the overall state of the biofield by their interaction. Within the overall field of the organism, such partial fields -e.g., the field of a single muscle or a group of muscles forming a functional unity -can be relatively independent. In a coherent field, partial regions can assume different regional states that are relatively uncoupled from the state of the overall field, without the total field losing its ability to resume control over this partial field at any time and without delay, if necessary.
Consciousness and the Body
In the last two decades, an ecological conception of the brain and consciousness has developed in the cognitive sciences, which conceives subjectivity as embodied in the physiology of the internal environment and the sensori-motor activity of the organism and embedded in the environment (Varela, 1991; Clark, 1997; Damasio, 1994 Damasio, , 1999 . Body and emotion play a decisive role in the generation of consciousness. States of consciousness are always coupled to corresponding states of bodily experience and physiology. Therefore, the states of the human biofields should be connected to the states of consciousness, and to the states of the body.
One aspect of "embodied consciousness" is that, according to Edmund Jacobsson , mental activity is always accompanied by corresponding muscle contractions; mental processes produce specific muscular activities. "Muscular tensions are a part of what we call thought" (Jacobsson, 1967) . The CNS and the neuromuscular system operate simultaneously through a mechanism of reciprocal activation. In determining the state of the whole organism, the skeleto-muscular system, being the largest system of the body, plays a central role (Bischof, 2007) . Like practically all body systems, the skeletomuscular system is organized according to the principle of tensegrity discovered by Richard Buckminster Fuller (1895 -1983 . The construction principle of tensegrity (tensional integrity) structures is based on the polarity of action and reaction, pull and push forces. Structural form is maintained by integrated tensional behavior of the total system. Forces in such a system are balanced and evenly distributed over the whole system. Musculature is built up from complementary pairs of agonists and antagonists. Ideally, in the tensegrity structure of the total muscular system, all tensions balance and annihilate each other by forming an equilibrium of mutually annihilating tensions. The biophoton field of the musculature may have a similar structure where (in the optimal state) all wave trains interfere negatively and cancel each other. This is probably the case in a state of optimal health and high coherence, when all partial systems are integrated into the coherent regime of the whole system.
While EEG measurements have shown that meditation amplifies the coherence of brainwaves, studies by biophoton researchers have demonstrated that the coherence increase of the EEG in meditation is correlated to a corresponding increase of the coherence of biophoton emission from the body of the subjects (Van Wijk, 2005; van Wijk EPA, 2006; van Wijk, 2008) . This finding agrees with the assumption that biophotons are delocalized over the whole organism, and may indicate that both, brainwave measurements and biophoton measurements elsewhere on the body surface, can be taken as an indication of an overall coherence of the total body field, and that meditation not only makes the brain waves more coherent, but also increases the coherence of the biophoton field of the whole organism.
In this way, all the systems of body and mind in the organism are coupled to each other by synchronization and coherence. Although the oscillations of a biological system are of very diverse kinds (mechanical, chemical, electromagnetic), at the most fundamental level they are all electromagnetic in nature. As we know today, strong nonlinear coupling is also possible between oscillators of very different frequencies (Swain, 2008) . Their being coupled in this way means that changing one of them will influence all the others, which is of immense practical significance because it opens many possibilities of physiological and psychological self-management. For instance, changing the rate of breathing will influence the heart rate, the frequency and coherence of brainwaves, and many other physiological and psychological parameters (Swain, 2008) .
Consciousness and Symmetry
The foundation of human consciousness may be "pure consciousness" (Orme-Johnson, 1981; Forman, 1990) , an inactive, non-reflexive state of consciousness without content (ideas, concepts, thoughts, feelings). This state may be a reflection of the fundamental ground state quantum physics assumes to be the foundation of physical reality and every physical system: the so-called "vacuum". It is a state of maximal symmetry, complete superposition of all quantum mechanical states, and maximal coherence, and all material systems, including fields, arise from it through "symmetry breaking" (Bischof, 2002) . Similarly, pure consciousness could be such a vacuum state, from which any activity of consciousness would arise by a symmetry break, a restriction of the maximal symmetry of the vacuum and state of quantum-mechanical superposition. Popp has suggested (Galle, 1991) a field in which all biophoton waves are superposed in such a way that they annihilate each other completely may be the basis of the communication and selfregulation of swarming in Daphnia populations; any deviation from it would trigger instant readjustment of mutual distances. Such a highly coherent vacuum field of complete equilibrium may be the basis of consciousness and of body organization; every deviation from it (thoughts, emotions, physiological imbalances, muscular tensions) may then trigger instant regulatory activities.
Optimal Functioning, Integration, Coherence, and Health As a hypothesis, I postulate therefore that all systems in the organism must be coherent to a certain degree in order to be functional. The efficiency of the function depends on the degree of existing coherence. Systems with a high degree of coherence function optimally and efficiently, those with a low degree of coherence are barely able to sustain function. Coherence between several systems makes higher levels of organization and functioning possible. The highest brain states in experienced healers and meditators highlight the optimal synchronization and coherence we all can reach and which is connected with optimal health and optimal functioning.
As Damasio writes, "there are organism states in which the regulation of life processes becomes efficient, or even optimal, free-flowing and easy; this is a well established physiological fact. The feelings that usually accompany such (…) states are deemed 'positive' (…). There are also states in which life processes struggle for balance or even out of control (…); the feelings that accompany them are deemed 'negative' " (Damasio, 2003) . These positive states are not only indicators of optimal functioning and health, but also promote optimal functioning and health. In the last decade, science has shown ample evidence for the positive health effects of meditation, prayer, positive thoughts, and positive feelings such as appreciation, love, and compassion, and of spirituality & religion in general (Dossey, 1993; Milkman, 1993; Koenig, 2001; Levin, 1993 Levin, , 2007 Seligman, 2002; Williams, 2007) .
Health may therefore be defined as a state of optimal functioning, integration, and coherence; illness as a state of uncoupling, disintegration, and disconnectedness. In fact, rhythm disturbances and temporal ISSN 1303 5150 www.neuroquantology.com 447 disorganization have been found to be characteristics of many pathological conditions. The post-traumatic vegetative state, formerly regarded as a state of widespread cortical death, is now considered to be a loss of physiological coherence between a number of brain systems (sensory, motor, and reticular) which must work in concert to generate awareness (Dolce, 2002 ).
Antonovsky's "Sense of Coherence"
In the framework of his theory of "salutogenesis", the medical sociologist Aaron Antonovsky has proposed a "sense of coherence" as the personality trait, or psychological condition, preserving and/or promoting health and protecting against illness (Antonovsky, 1984 (Antonovsky, , 1987 . He defined it as "a pervasive, enduring though dynamic feeling of confidence" that I will be able to cope with all challenges of life, that I will always have access to the power to cope with stress and pathogenic influences, and that I will experience these demands as challenges meriting efforts and engagement. The sense of coherence also includes the will to live, enjoying life, and the readiness to learn. Antonovsky's concept, while representing a welcome advance in the understanding of what makes or keeps us healthy, like similar sociological constructs (resilience, hardiness, self-efficacy, thriving etc.) needs to be developed and deepened by connecting it with earlier salutogenetic concepts such as that of Maslow (1954) and with physiological knowledge on self-regulation. We must investigate its relationship to the Christian "state of grace" and the Islamic "baraka" (blessing) after which Barack Obama is named, to the state of "flow" (Csikszentmihalyi, 1990) , the experience of "being in the zone" reported by athletes (White, 1978; Keefe, 2003) , to Maslow's "peak experience" (Maslow, 1954) , to the "middle state" of Cashmir Shaivism (Singh, 1979) and modern breathing therapy (Bischof, 2006) , to the Chinese "Wu wei" or effortless action (Slingerland, 2003) , and finally even to the state of "enlightenment" in the world's spiritual traditions. On the other hand, Antonovsky's sense of coherence probably has its biophysical correspondence: In the state of complete integration of all systems of body and mind, of holistic and optimal functioning, optimal sensitivity, optimal regulatory capability and immune resistance of the organism, the electromagnetic field of the body may be in a state of high coherence.
Coherent Life Management
The health sciences based on the concept of salutogenesis hold that in order to be healthy we must lead a healthy life and cultivate ourselves in body and mind towards a coherent and optimal mode of functioning. Correspondingly, the sport scientists, Peter Weinberg and Christof Ziaja (University of Hamburg) have proposed the concept of "coherent life management": the nurturing of regulating coherence and coherent conduct of life by suitable lifestyle modification concerning movement, nutrition, thought, breathing, relaxation, and sleep for a long and healthy life and optimal performance (Weinberg, 2006 . Methods which sustain and improve human coherence have been developed by the Institute of Heart Math (Boulder Creek CA, USA) (US patent #7117032; Childre, 2006), Stephen Elliott's "Coherent Breathing" (Elliott, 2005) , Tsutomu Kamei's "Alpha Wave Pulsed Photic Synchronization", Japan (US patent #0181961, 2003; Kamei, 2005) , and Ulrich Randoll's "Matrix Rhythm Therapy", Germany (Randoll, 2001 (Randoll, , 2007 , among others. And of course, this is also the goal of many traditional and modern methods of selfcultivation of Western and non-Western origin, such as yoga, meditation, qigong and other Chinese self-cultivation methods, breathing therapy, autogenic training, biofeedback etc.
Measurement of Overall Coherence
Therefore, it may be a very timely and highly important task to develop methods for measuring the overall coherence of a person for human biology and the health sciences. Examples are: Regulation diagnostics (Zhang, 1994; Klimek, 2004; Popp, 2006) , methods to assess the state of the autonomic nervous system, like measurement of Heart Rate Variability (Task Force, 1996) , pupillometry (Andreassi, 2006) , critical flicker fusion frequency, and Chronopsychobiological Regulation Diagnostics (Karl Hecht, see Anske 2003) . Generally, the measurement of correlations between different physiological and/or psychological parameters, such as EEG, HRV, pupillometry, and biophoton emission, may be used as an indication of cross-system and systemic coherence in the organism.
Conclusion and Outlook
Thus, there is some evidence that indeed synchronization and coherence may be an important organizing principle in the organism, in interpersonal interaction, and consciousness, but this hypothesis certainly needs further corroboration and testing, as does the suggestion that Antonovsky's "sense of coherence" may also be understood as a coherent psychophysical state of the organism. The concept may be of importance particularly for mind-body medicine and the investigation of optimal functioning in the health sciences and in the sport and exercise sciences. The development of regimes of coherent life management and of methods for measuring and assessing the overall, systemic state of persons are just two examples of applications of the concept answering to current trends in these fields.
